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UNITED STATES DEPARTMENT OF THE INTERIOR - BUREAU OF MINES 


ACCIDENT EXPERIENCE AT PEBBLE- i aaa OPERATIONS 
IN FLORIDA, 1930-404: 


By Frank E. Cashe/ 
INTRODUCTION 


Data on the accident experience of the pebble-phosphate industry in 
Florida for 19389 and 1940 are Sega au in this report with statistics for 
the 9-year perio ‘3 1930; 33, inclusive, which were published in Information 
Circulars 69172/, 69384%/, and 71002/, The periodic compilation and pub- 
lication of such data enable the pebble-phosvhate industry, as well as other 
industries, to consider the relative hazards, compare experience, and 
thereby help to prevent accidents. 


ACKNOWLEDGMENTS 


Accident data were furnished by the following operating companies: 
Amalgamated Phosphate Co., Brewster; American Agricultural Chemical 
Co., Pierce; Coronet Phosphate Co., Plant City; International Agricultural 
Corporation, Mulberry; Phosphate Mining Co., Nichols; Southern Phosphate 
Corporation, Bartow; and Swift & CO., Fertilizer Works, Bartow. 


Production figures are from Mineral Resources of the United States 
and Minerals Yearbooks. : 


1/ The Bureau of Mines will welcome renrinting of this paper provided the 
following footnote acknowledgment is wused: ‘*Revrinted from Bureau 
of Mines Information Circular 7188.’ 

</ District engineer, Bureau of Mines Safety Station, Duluth, Minn. 

3/ Cash, Frank E., and Dempsey, Claud P., Pebble-Phosphate Accident 
Exverience: Bureau of Mines Inf. ize: 6947s L364 10 pp: 

4’/Cash, Frank E., and Dempsey, Claud P., Pebble-Phosphate Mine 
Accident Experience: Bureau of Mines Inf. Circ. 6968, 1937, 12 pp. 

&/ Cash, Frank E., and Colbert, George W., Accident Experience at Pebble- 
Phosphate Operations in Florida, 1930- 38: Bureau of Mines Inf. Circ. 
7100, 1940, 13 pp. 

¢/ Bureau of Mines, Mineral Resources of the United States, 1925-31 
(before 1925, data assembled by the Geologicai Survey); Minerals 
Yearbooks, 1982-33-84-35-36-37-338-39 and 40. 
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The descriptive matter was taken in pert from Bureau of Mines 
Bulletin 2934 


PHBBLE-PHOSPHATE MINING DISTRICT . 


Most of the land pebble-phosphete district of Florida is in the western 
part of Polk County and the eastern part of Hillsborough County, but it 
extends south into the northwest corner of DeSota County and the northeast 
corner of Manatee County. The area now considered workable extends 
from neer Plant City on the north almost to Bowling Green on the south - 
380 miles in a northwest-southeast direction, with an average width of 10 
rniles. 


PRODUCTION 

Florida produces apr 

the United States, and 99 
pedble--pnosphate field. 


roximately 69 nercent cf the phosphate mined in 
percent of the Florida production is from the 


Production of land peoble vhosphate in Florida was begun in 1890; 
the first shipment was made in 1891; and at present, under normal condi- 
tions, annual shipments amount to about 3 million long tons. 


MINING Mi'THODS 


The phosphate conglomerate or mstrix is overlain by 10 to 50 feet 
or sand, sancy clay, or porous, friable sandstone, which constitutes the 
overburden. The overburden is removed either by traction, electric drag- 
line excavators with 120- to 165-foot booms and 6- to 10-cubic-yard 
buckets and “‘spoiled’’ in areas from which the matrix has been mined, or 
it is removed hycraulically. 

The matrix, which is 5 to 20 feet thick, is mined by hydraulic “‘giants’’ 
or ‘‘runs’’ that have a nozzle pressure of. 170 to 220 pounds per square 
inch. Before rining is begun it is necessary to have a well, sump, or low 
place in which to accumulate the dislodged matrix picked up by the pumps. 
These wells or sumps are made by the excavator or by water pressure or 
are drill-blasted. After the surnp is prepared and the pump connected, the 
bed of matrix is cut down by the hydraulic guns, flows into the sump, and 
is picked up by 10- and i2-inch centrifugal pumps driven electrically, 
handling 10 to 25 percent solids and using 2,6CO to 4,000 gallons of water. 


7/ Cash, F. E., anc von Bernewitz, M. W., Methods, Costs, and Safety 
in Stripping and Mining Coal, Copper Ore, Iron Ore, Bauxite, and 
Pebble kPhospnate: Bureau of Mines Bull. 298, 1929, 275 pp. 
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If the height or distance between sump and washer becomes too great, one 
or more relay or booster pumps are placed in the line between the pit 
and washer. 


WASHING, RECLAIMING, AND DRYING 


The matrix is discharged into processing plants called washers, in 
which it is dewatered, processed to remove slimes and clay, and screened 
to remove the sand and small pebbles of phosphate. The rejected fines 
are reclaimed later by flotation, and the washed phosphate pebbles are 
loaded into cars and hauled by steam or electric locomotives to the drying 
plant. The rock is dried in oil-fired rotary kilns at an average temperature 
of 225° F. at the discharge end and conveyed by belts to classified storage 
bins. 


FLORIDA WORKMEN'S COMPENSATION ACT 


The Florida Workmen’s Compensation Act, passed by the 1935 legis- 
lature, became effective July 1, 1935. This act was amended by the legis- 
lature in 1937. The act is administered by the Florida Industrial Commis-. 
sion, consisting of a chairman and two members appointed by the Governor. 


The act as amended provides for a 4-day waiting period and nonpayment 
of compensation during such period. It also provides that the industrial 
commission formulate and enforce safety rules and regulations and parti- 
cipate in accident-prevention activities. 


All employers and employees, except a few specifically exempted, 
come under the act unless they file the required notice of nonacceptance 
and waiver of exemption, in which case the employer may not, in suits 
brought against him, use as defense negligence of a fellow servant, nor 
taat the employee assumed the risk of his employment, nor that the injury 

vas due to the contributory negligence of the employee; and the employee 
who refuses to come under the act, in any action to recover dame2es for 
injury or death brought against an em»dloyer who accepts the provisions of © 
the act, may proceed as at common law; and the employer may aveil him- 
self of the defense of negligence of fellow servant, assumption of risk, and 
ens negligence as such defense exists at common law, 


Provisions are made for the employer to suoply medical, surgical, 
hospital, arc nursing attention that may be recuired curing the period of 
recovery, not exceeding $290, except in surgical cases when the costs 
snall not exceed $5CC. If death results froin an accident the employer 
rnust p2y reasonable burial expenses, not exceeding $150. 
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Cornmensation is not allowed for the first 4 days. The ainount of com- 
pensation shall not exceed $15 a week or be less than $4 a week unless at 
the time of the injury the employee’s wazes are less than $4 a week, when 
he shall receive nis full weexly wage. Payments of cormper.sation are made 
cn the following basis: 50 percent of the average weexly wage if there are 
no dependents, 55 percent if one dependent, and SO percent if more then ore 
dependent. Payment is made for all temporary total disabilities and for the - 
following periods in case of death or permanent disabilities; Death, 350 
weeks; permanent total disability, 35C weers; loss of arin, 200 weeks; les, 
175 weeks; hand, 150 weeks; foot, 125 weeks; eve, 100 weeks; thumb, 50 
weeks; first finger, 35 weeks; great toc, JQ weeks; second finger, 30 weeks; 
third finger, 20 weeks; fourth finger, 15 weoks; toe other than great toe, 10 
weeks; and loss of henring, one ear, 4C weeks, and both ears, 150 weeks. 
Loss of noth hands, both arms, both legs, and both eyes constitutes perma- 
nent total disability. In case of hernia, the burden of proof is on the em- 
ployer. 


The foreroing is abstracted from House Bill 29 as enacted by the 1935 
Florida Legisiature and amended in 1937 by the same body. 


DAPETY ORGANIZATIONS 


Every company in the pebble-phosphate district has a safety director 
and an employees’ safety organization that holds regular, periodical meet- 
ings. Accidents and “‘near’’ accidents are discussed in these meetings, 
and suggestions are mace for the prevention of similar accidents in the 
future; also, employces are cncouraged to make sugcestions for improving 
living and working conditions in and around the mines and plants. 


One of the oldest and most active chapters of the Holmes Sefety Associ: 
tion in the United States is functioning in one cf these mining communities, 
and all matters pertaining to safcty are handled by the chapter. 


All of the ooerating companies train some of their employees in first- 
aid each year. Mcst of therm meintain 100-percent first-aid training annual 
upon a4 cooperative basis; in other words, all employees are trained annual 
by company instructors under supervision of an instructor from the Safety 
Division of the Federal Bureau of Mines. 


The annual first-aid contest usually heid as a part of or climax to the 
first-aid training each year was not heid in 1939 or 1940: also, the number 
of men trained in first-aid declinec during these 2 years. 
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ACCIDENT EXPERIENCE 


Accident data were made availabie by all of the operating companies; 
to present them on a basis comparable with other industries (taking into 
consideration relative hazards), total days lost will be increased in some 
instances, as partial permanent disabilities are carried in the district as 
actual days lost and fatal accidents are charged by two companies without 
loss of time. 


Partial and total permanént-disability and fatel-accident statistics 
uniformly comparable with those for other industries have been converted 
into their equivalent of days lost, according to the scale of time losses for 
weighting dezths and permanent injuries to show severity of injuries used 
by the Federal Bureau of Mines. (See table 1.) — 


are = © we ie 


oe compan es by ein aze of eee and nature and cause of injuries; 
tables 6 and 7 consolidate these figures for the pebble-phosphate industry; 
and table 8 compares the pebble- -ohosphate accident exoerience with that 

of other industries. 


Table 2 shows that there is relatively little difference in the number 
of accidents for any month. of the year; the greatest number of accidents 
for the period 1930-36, inclusive, occurred in September and October, and 
the smallest number in Noverrber and February; during 1937 and 1938 the 
createst number occurred in December and the fewest in February. | 
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TABLE 1. - Scale of time losses for weighting deaths and perma- 

nent injuries so as to snow Severity of injuries=/ 
Degree of dis- 


ability, in per- 
cent of perma- 


Nature of injury 


Permanent total disability  sadwdeusararonswenteaaceoeesees 


Arm above elbow, dismemberment or ions of use. 4,500 
Arm at or below elbow, dismemberment or loss 

OF USC saisees petepeteg nce Shwe ous pie demaseneretnssieuiwsesns 60 3,600 
Hand, dismemberment or loss Of USC...cccccccecceecs 50 3 3,000 
Thumb, dismemberment or 10SS Of US6.....occcvccees 10 7 600 
Any 1 finger, dismemberment or loss of USE€....0.. 6) 300 
2 fingers, dismemberment or 10SS Of USE .eceseooese 12-1/2 750 
3 fingers, dismemberment or 1OSS Of USE os.eeceeeee 20 1,200 
4 fingers, aisrnemberment or loss of uSe...... seo 30 1,800 
Thumb and 1 finger, dismembenment or loss of use a0 1,200 
Thumb and 2 — cismemberment or loss of 

LSE dscns vs secon pale whew see Giese osseateees spiesGeuusesesnc anew: 20 1,500 
Thumb and 3 fingers S, dicemberment or io. of 

USC ssicescadieertatsonatsdesioseeersuees uma turweiode vs anaes 33-1/3 2,000 
Thumb and 4 neere: dismemberment or loss of 

USC: eave wnendomemwane i vese vase asewsvecsueuasooues pee hwaw dacs 40 2,400 
Leg above knee, Siemciibcnnenes or loss of use. 75 4,500 
Leg at or below knee, dismemberment or loss of 

US C:-siesaneaereaecntecsne toute teebeeucs Goeatuuestesenseeea eases 50 3,000 
Foot, dismerberment or loss a WS Cicceaasacs errr 40 2,400 
Great toe or any 2 or more toes, dismemberment 

or loss of uSe..... ube hs caiony saa bersaciocaveeeeoussesoses 9) 300 
1 toe, other than great toe, dismemberment or 

LOSS Ol USC iscsesniieanteswsaeserncaatcetamoneeocoucniaess ~- 
LOC; VOSS OL Gie NU tier es snacaneudecusptenanetenneesstbanees L800 
POEM CVCS. OSS Ol SIC ibisnasscigacseugesieeseadoensseouees §,009 
1 ear, loss of Hearing ....cceces Sandee eres ebeewereseststes 
Bothvears, JOSS Or NCOrine sain vondionsceuieeetce asus 


1/ Bureau of Mines, Rules Governing the Award of Trophies in the Natione] 
safety Competition for 1936, p. 3. 
2/ Dismemberment means severance of any part of bone. 
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TABLE 2. - Accidents, by months, 1930-40 


Compan 

Month Year eee eee Total 
January 1930-38 | 11 |] 21 5 9 5 4 73 
1939 © © 0 1 1 | 1 6 
1940 0 1 0 1 1 el. 6 5 
February 1930-38 4 9 5 9 | 7 ig: 2 53 
1939 0 1 0 OG: © ai 4 5 
1940 Os. 4 0 9 | 3 ef, -h 7 
March 1990-38 | 10° 4 17 5 | 10 e EEE 69 
~ | 1939 Oat 2 1 1 3 at 3 9 
1940 0 ee of 0 0 | 2 ae 4 
April - | 1980-38 Ai ae) & 5 | 8 | 19} 5 63 
1939 Ot ae oo a eo. 3! 0 7 
| 1946 i ee eee | il o| 4 
May 1930-38 7 6 a eg a a 0 ae 68 
1939 0 1 1 bud 5} 0 9 
1940 - 0 0 a oe 0 oh 50 6 
June 1930-38 $4138 4 8 6 8 [Si 4 60 
1939 0 1 1 9 5 81 0 13 
1940 0 0 0 1 0 3/ 0 4 
July | 1930-38 9 | 11 4 aS 9} S61 5 78 
1939 2 6a 1 23° 2 2 ot '® 7 
1940 1 1 0 2 C O| 83 7 
August 1930-38 6 7 3 9) 13 io) Y 62 
1939 0 1 0 0 y ie ee 4 
1940 0 0 C 1 2 31 0 6 
September | 1930-38 5 | 16 SF 45 1.90 a7 i <3 94 
1939 0 0 0 1 1 14 6 3 
1940 O 4 0 2 2 Oo! 0 8 
October 980-88: | 71 | 42 e pa ta 97 | 6 84 
1939 0 0 1 0 1 2h 3 
1940 0 2 3 2 1 oy: 4 9 
November 1930-38 9 3 2 & p38 i8| 7 57 
1939 Oo} 4 Gi el 3 3/1 0 6 
1940 0 0 Q 1 0 Oo} 0 1 
December 1930-38 2 115 6 9 | 14 24) 2 72 
1939 0 0 0 4 2 O16 6 
| 1940 O | 2 i | Pd 2 O| 0 6 
Total | 1939 0 8 a) o4 4 26 3 78 
1940 ae ae e147 1.33 13| 4 67 
| 1930-40 89 117 8 1141 1162 296 | 58 978 

7 1931-194C ial ape 8359 
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TABLE 38. - Age of injured, 1930-40 


18-28 


28-38 


38-48 


48-58 


08-68 


68 and 
over 


cS GO CO &: OG > 


Total 
1/ 1931-40. 
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TABLE 4, - Parts of body injured, 1930-40. 


Comp 
Member ee | ee) G Total 
Head i 2 ‘| Lo 4 33 
Face 1 - 4. A tw Z 31 
Eyes 13 3|2/g |19 |2/33.] 3 90 
Shoulder y - 5 2 12 ~ 29 
Arm 3 A. 5 9 “ 3 49 
Wrist and hand Re 3 6 10 | 3 70 
Fingers 2/14 6 2/10 | 30 3/35 15/8 125 
Chest 2 3 ae) er 41: | 2 39 
Back 4 7 32 20 34 6 (Riis 
Pelvis - - - - ~ 1 2 
Groin - a - A “ - Le 
Hip 3 2 _ 1 4: - 1s 
Thigh 1 th. oe Fa | x 6 
Lez | 2 6) 45 fat | a? 1 2 73 
Knee | ye 7 D i a 4 40 
Ankle 3 2 9 8 13 2 49 
Foot 10 11 15 23 42 14 143 
Toes 6 2 8 2 1 1 26 
Internal 1 4 - - 1 203 
Infections - ~ - ~ - 0 
Heat - - ~ - 1 1 
Fatal 1 i! 1 9 
rote ei ee a 62 | 296 978 
1931- 1. 4/1 total permanent. 

/1 partial peices, 5/3 partial permanent. 


3/2 partial permanent. 
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TABLE 5, - Classification of accident causes 1930-40 


8 Percent 
Causes Te TET el ae f tote 


Handling material ie 
Machinery 10 
Falling persons 13 
Hand tools 
Falling material 
Haulage 
Nails 
Burns 
Electricity 
Flying oojects 
Infections 
Automotive equipment 
Striking objects 
Explosives 
Fumes 

" Miscellaneous 

mS Total 

So i/ 1931-40, 
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TABLE 6. - 


Average num- | Man-hours of 
Company | ber of men exposure accidents| lost 


A 
1930-38 
1939 
1940 
1939-40 


B 
1930-38 
1939 
1940 
1939-40 


C 
1930-38 
1939 
1940 
1939-40 


pl 
1931-38 
19389 
1940 
1939-40 


pa/ 
1085-38 
1989 
1940 
1939-40 


F 
1930-38 
1939 
1940 
1939-40 


G 
1930-38 
1939 

1940 
1939-40 

1/ 1931-40 
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239 
aal 
189 
205 


363 


339 | 


318 
328 


121 
125 
125 
125 


239 
212 
210 
241 


179 
295 
248 
ala 


208 
265 
360 
313 


312 
415 
382 
399 


5,012,405 

605,898 
513,068 
1,118,768 


9,273,351 
739,160 
700,820 

1,439,980 


2,462,887 
263,000 
255,500 
518,500 


4,007,516 
499,810 
537,341 

1,037,151 


2,122,699 


492.171 
408,696 
900,867 


5,076,853 
551,200 
748,800 

1,300,000 


7,069,102 
846,341 
783,017 

1,629,358 


2/ 1935-40. 
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Overating companies accident experience, 1930-4 


ays| Fre- 


15,281 
0 

125 
15,406 


12,232 

6,049 
12,286 
18,335 


3,390 
6,043 

113 
6,156 


3,611 
159 
164 
323 


8,524 
307 
248 
655 


11,709 
040 
149 
689 


7,648 
778 
64 
842 


qQuenc 


16.16 
00 
1.95 
89 


15.83 
10.82 
17,12 
13.97 


@ 


21.39 - 


22.81 
35.23 
29.02 


27.23 
28.02 
31.64 
29.83 


68.07 
42.67 
26.92 
34.80 


00.69 
47.17 
17.36 
3A.27 


7.32 
.394 

0s09 

2.13 
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3.049 
2000 
244 
112 
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8.184 
17.539 
12.862 


1.289 
22,917 
443 

be A eG 


.897 
2320 
307 
0319 


3,042 
624 
2092 
608 


2.291 
.980 
2199 
.090 


1.159 
s919 
2082 
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TABLE 17. - Pebble-phosphate industry experience, 1980-40 
1930 1931 | 1932 | 19383 [1984 = |" "Td 


Number of 


mines, 

washers, - 

and plants... 38 40 BQ oo 
Production | 

(long tons)... | 3,166,218! 1,900,806 |1,402,334] 2 | 2,269,891 
Average num- | , 

ber men em- : 

PLOVECs casaceve 1,615 1,436 1,222 1,498 1,588 - 
Man-hours’ Z 

EXPOSULE eee. 5,211,219 | 4,085,434 3,400,000 1 3,863,597 
Lost-time 3 , 

ASCIDENtS..s25 100 104 79 ; 119 
Days’ lost 

TANG s sais shsbes 1,240 7,092 1,234 
Frequency os; | 19.38 20.49 0 24.46 | 30.79 
SAVOPITY scessces | 040 | 1.740 ner S.00 . 160 2319 

1933 | 1939 930-40 

Number ot | 

mines, | 

washers,  - | : 

and plants.... 35 a0 si) a 32 34 So 
Production 


(long tons)... 
Average num- 

ber men: 

sa Soa al aa - 
Man-hours’ 


1,600 


CXPOSULEC ooee 
Lost-time «: - 

accidents .... G2 
Days lost-: 

Time... eescee 1,952 
FYEQUENCY.+ae- 23.01 
Severity...... ve | 499 
8359 
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2,442,520 13,000,338 2,740,938 | 2,54'7,782 | 2,780,800/26, 567,83 


1,753 1,802 1,882 1,892] 1,643.91 


3,911,784 |4,196,536 4,047,55313, 997,330 13,947, 242/43,608, 41 


107 95 78 87 O7 
3.957 | 18,205] 13,876] 18,143 89,3: 
25,49 | 93.47 19.52 18.97 Oak 

943 3,262 3,422 3.329 2 .0¢ 
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SUMMARY 


For the ll-year period 1980-40 the greatest number of lost-time 
accidents occurred in September and the fewest in February, with November 
running avery close second when working days are considered, These 
figures are given in detail in table 2. 


As shown in table 3, accidents in the first three groups are almost 
directly in proportion to the number employed, while in the last three 
groups the accidents are fewer in proportion to the number of men employed. 
This might indicate one of two things or even a combination of the two: 
(1) The older men are or become safer workers, or (2) the older men have 
worked into less hazardous positions. 


According to table 4, feet are hurt most frequently, being involved in 
143 (14+ percent) of the lost-time accidents; fingers are next, with 125 
(12+ percent); back third, with 115 (11+ percent); and eyes fourth, with 90 
(8+ percent). 


During the 11-year period Company A has had 2 fatalities and 1 partial- 
permanent disability (fingers); B has had 4 fatalities; C has had 1 total- 
permanent disability; D has had 3 partial-permanent disabilities (1 eye and 
é fingers); E has had 1] partial-permanent disability (toe); F has had 3 
partial-permanent disabilities (1 eye and 2 fingers); and G has had 3 partial- 
permanent disabilities (fingers). 


Company C has operated during the 11-year period with an average of 
12d men and a total of 2,981,337 man-hours without a fatality, and D has 
operated since beginning (a period of 10 years) with an average of 240 men 
and a total of 5,044,567 man-hours without a fatality. 


' 


Handling material is the leading cause of lost-time accidents, with 158 
(24.3 percent); falling persons is second, with 178 (18.0 percent), and 
machinery is third, with 117 (11.9 percent) lost-time accidents, These data 
are given in detail in table od. 


A lost-time accident is one that causes the loss of more than the shift 
or day on which the accident occurred. 


The accident-severity rate indicates the number of calendar days of 
Cisability per thousand days worked: 


Severity = Number of days lost due to accidents X 1,000 


Number of man-hours worked 
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The accident-~frequency rates indicate the number of fatal and nonfatal 
lost-time injuries per million man-hours worked: 


Frequency = Muraker cf fatal ard lost-time accidents -+y 1000-600 
Number of man-hours worked 


Coriperison of the frequency and severity rates for 1939 with those 
for the 9-year period 1980-32, inclusive, shows that five of the companies 
lowered or improved tneir frequer:cy rates, and five (not all the same) 
lowered cr improved their severity rates. Four of the companies improved 
both their frequency and severity rates. Comparison of rates for 1940 with 
those for the sarne 1980-38 period shows that four comvanies lowered their 
frequency rates, six lowered their severity rates, and four lowered both . 
their frequericy and severity rates. 


Coinparison of the cenibined rates for 1939 and 1940 with those for 
1930 to 1983, inclusive, shows that five companies lowered their frequency 
rates, five their severity rates, and four both frequency and severity rates. 


The accident experience of the nebble-phosphate industry of Florida 
is given in table 7. During the 1l-year oeriod, with an average of 1,643.91 
men working a total of 43,506,410 man-hcurs, there have been 9 fatalities, 
1 total permanent and 18 partial-permanent cisabilities and 962 other lost- 
time accidents. The frequency rate has ranged from a low of 14.21 in 1932 
to a high of 30.79 in 1985, the average being 22.63, The severity rate has 
ranged from a low of 0.240 in 1950 to a high of 3.890 in 1983, with an > 
average of 2.048. Owings to the relatively small number of men employed, 
a iatality and a total-permanent or even 2 vartial-osermanent disability 
greatly influence the severity rate. _ 


One thing that must be considered seriously is that during 1939 and 
1940 there were three fatalities and one total-permanent disability compared 
with six fatalities and no total-permanent disabilities during the preceding 
9 years. During this 2-year period the frequency rate has been reduced, 
but the severity rate has increased. 


CONCLUSIONS 


From a review cf the accidents that occurred in 1959 and 1940 it woul: 
seem advisable,as it did at the end of 1938 or as suggested in Information 
Circular 71008/ for the individual pebble-phosphate companies of Florida 
to intensify their activities in accider.t prevention and consider the following 
protective measures for the prevention of scme of the more numerous 


accidents: 
Cash, Frank E., and Cclbert, George W., Accicent Exverience at Pebble- 


Phosphate Onerations in Florida, 1930-33: Bureau of Mines Inf. Circ. 
7100, 1240, 13 pp. 
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1, The use of hard or safety hats would have prevented most of 
the three head injuries that caused 38 days’ lost time. 


2. Good shoes, better walkways and stairways, and prover instruc- 
tion in lifting would have eliminated many of the 23 back injuries that caused 
5,237 lost days. At least half of the 20 foot and toe injuries which caused 
the loss of 252 days, would have been prevented by wearing ‘‘hard-toe’’ or 
safety shoes, and another 25 percent would have been prevented by better 
housekeeping in and around plants. 


3. Although wearing gloves is hazardous to some men under certain 
conditions, their use might have prevented some of the 12 finger injuries 
that caused 865 days time to be lost; stopping machinery for repairs and 
oiling and proper guarding of belts, pulleys, and gears would have prevented 
other injuries to fingers. 


4, Wearing goggles would have prevented 80 to 90 percent of the 10 
eye injuries that caused the loss of 149 days’ time. 


Although all of the companies hold regular safety meetings for certain 
classes of their employees and thereby accomplish a great deal in accident 
prevention, other companies and other industries have found that one of the 
best means of education and training in accident prevention is through 
monthly safety meetings for all employees, such meetings supplementing 
tnose of employee groups or supervisors. 


The accident experience of the pebble-phosphate industry as a whole 
is good, but it can and should be improved. The various companies are 
maxing safety or accident preveition an operating aim of paramount import- 
ance, which should be strengthened to attain the desired results. 


Analyses of the causes of accidents indicate that consideration, 
strengthening, or adoption of periodic safety meetings for all employees, 
better “‘job housekeeping’’, the more general use of protective clothing, 
and continuous training or education of all employees, supervisors, and 
workmen may be expected to improve the already good accident experience 
of the pebble-phospnate industry in Florida. 
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